Background
1.
The colony is embedded in the elastic, transparent material secreted by the motility apparatus of each cell (its raphes). Does this material provide a mechanical feedback, such as is apparent in the occasional small backwards motion caused by adhesion and nonlinear elastic behavior of the diatom trail in noncolonial raphid diatoms (Sabuncu et al. 2015) ?. 2.
Is it possible that entrainment occurs via light piping, perhaps when the light sensitive regions at the ends of the cells , Cohn et al. 1999 ) are aligned (Gordon et al. 2009 )? The first ever description of a diatom was of the colonial diatom Bacillaria "paradoxa" (Müller, 1783) . Colonies are shown in various configurations between which they can smoothly transition on a time scale of seconds.
3.
Are there ionic/electric effects and electric polarity, as in some migrating cells (Mousavi et al. 2013) , that can be sensed by nearest or further neighbors? 4.
The motion stops in the dark, with the cells forming a neat, aligned stack (Kapinga and Gordon 1992), as in the upper left of Fig. 1 2007) . In addition to these, one of the names "currently accepted taxonomically" is still Bacillaria paradoxa var. tumidula (Grunow) (Guiry 2015). As they all exhibit the same peculiar motions, for the sake of referring to them as a group I use Bacillaria "paradoxa" by which they are "better known" (Jahn and Schmid 2007).
Objectives
Here are some experimental, simulation and mathematical approaches that may be worth considering to answer these questions:
1.
Break up colonies, so we could observe colonies of sizes n = 1,2,3, etc. We already know that a single cell oscillates against the shard of its laser-killed neighbor (Drum et al. 1971) , so that the oscillations are intrinsic to the cells, and not an emergent phenomenon.
2.
Do computer simulations of the cells' motion, using various rules of interaction, to find a best match to the observed motion. 3.
Analyze movies using image processing, especially to translate the coordinate system to each cell, one at a time, to get details of its motion relative to its neighbors, and correlations versus neighbor distance. 4.
Regard the problem as an inverse synchronization problem, to derive coupling parameters from the observed motion. For the forward problem, see (Pikovsky et al. 2001) . 5.
Try to entrain the motion optically, with focused light pulses, or mechanically, with any form of micromanipulation. 6.
Visualize the cloud of raphe material around the colony using colloidal particles, and analyze its motion as the cells move, perhaps using PIV (particle image velocimetry). 7.
Measure the electric field around Bacillaria or other motile diatoms, and see if its polarity alters when they reverse direction. 8.
Bend a colony under a known force until it breaks, to measure the strength of adhesion of the cells to one another, despite their relative motion.
9.
Observe the motility of dividing cells within a colony, to see if they behave the same as cells that are not dividing, and how the daughter pair initiates relative motion between them. 10.
Analyze the motion of colonial diatoms that slide just once (Ussing et al. 2005 ). 11.
Observe how the motion changes with light intensity and its color.
